The relationship between maturation of the small intestine and change in mucosal immune activity was examined in the DA rat during the weaning period from 12 to 30 days. Two stages ofjejunal maturation were observed: an initial stage of morphological development and crypt proliferation (days 12 to 22), followed by a period of stabilisation (days 24 to 30). By day 22 of the initial phase, villi increased principally in width but not in length, crypt length increased, and crypt cell production rate increased from 0 5 (day 12) to 11.1 (day 22) cells/crypt/hour. Various measures of mucosal immune activity showed a biphasic response. Up to days 20 to 22, the weight of the mesenteric lymph node increased seven-fold (p<0.0001), counts of jejunal eosinophils and goblet cells increased 3-(p<0l0001) and 19-fold (p<0-0001) respectively, and mean serum rat mucosal mast cell protease II, released from mucosal mast cells, increased from 24 (day 12) to 313 (day 22) ng/ ml (p<0O0001). After day 22, mesenteric lymph node weight stabilised, eosinophil count stabilised and goblet cells decreased, serum rat mucosal mast cell protease II decreased three-fold (p<00001), and mean jejunal count of intraepithelial lymphocytes increased from 26 (day 22) to 54 (day 24) cells per mm of muscularis mucosae (p<0O0001), before stabilising. These results demonstrated a close association between maturation of the small intestine and change in activity of the mucosal immune system.
suckling and germ free animals have fewer intestinal lymphoid cells than adult animals, and their intestinal crypts are smaller and less active in proliferation.`i As cell mediated responses cause crypt lengthening and increased crypt cell production rate (CCPR) in enteropathies,' it is possible that the effect of bacterial flora on mucosal morphology and epithelial cell proliferation is mediated by antigen driven activation of local T cells. There have been no studies, however, to relate mucosal immune activity to change in bacterial flora and gut maturation during weaning.
As it is difficult to directly measure cellular immune activity in the gut, surrogate measures need to be used such as jejunal count of intraepithelial lymphocytes (IEL) and crypt lengthening. These are characteristic of a delayed type hypersensitivity reaction that accompanies graft versus host reaction (by definition cell mediated), intestinal allograft rejection, and protein fed antigen immunisation.96
These are particularly useful when the putative antigenic stimulus is unknown. Further measures are also available in the rat, as expansion of mucosal mast cells (MMC)7 and goblet cells8 are known to be T cell mediated, while systemic release of rat mucosal mast cell protease II (RMCPII) from MMC serves as an activation marker that is raised during graft versus host reaction,9 although RMCPII is also released by an IgE mediated mechanism during anaphylaxis."' Eosinophils have also been shown to be under T cell influence systemically," although a similar effect has not been studied in the small intestine. Jejunal counts of IEL, MMC, goblet cells, and eosinophils, and 1672 serum RMCPII estimation were therefore used as surrogate measures of mucosal cell mediated immune activity.
The aim of this study was to relate development of the small intestine from 12 to 30 days of age to changes in mucosal immune activity in the rat. This period was chosen to encompass pre-and postweaning events. Intestinal maturation was measured by intestinal morphology, epithelial cell kinetics, and activity of disaccharidase and alkaline phosphatase enzymes. We also examined colonisation of the small intestine by carrying out Age (days) Fig. 3 Intestinal counts ofgoblet cells, eosinophils, and intraepithelial lymphocytes in DA rats during weaning from 12 days ofage. Each age interval has the mean±SD ofsix rats.
goblet cells increased up to day 24, and later either stabilised or declined, while IEL had an abrupt and delayed two-fold rise to a more or less stable value at day 24.
MUSOCAL MAST CELLS AND SERUM RMCPII

CONCENTRATION
Mucosal mast cells showed no significant increase until day 22 (Fig. 4) Results of disaccharidase and alkaline phosphatase assays are given in Table 2 . Lactase activity was maintained during the suckling period from day 12 to 20, but decreased as spontaneous weaning occurred. Sucrase and maltase showed low activity before day 18, and increased before stabilising after day 24. We believe that systemic release of RMCPII from MMC indicated mucosal T cell activity. Evidence for this is that a raised serum RMCPII is a sensitive indicator of mucosal graft versus host reaction,9"'7 1 which is the exemplary model of a T cell mediated reaction. In addition, the T cell suppressive agent, cyclosporin A, causes a 90% fall in serum RMCPII concentration in normal adult rats,'8 implying basal immune stimulation of MMC under physiological conditions. Although MMC are also stimulated by IgE during anaphylaxis,""3 this is associated with an increase in intestinal permeability,' rather than a decrease in permeability which occurs during weaning. 9 Apart from moderate activity of substance P, MMC are distinguished from connective tissue mast cells by being remarkably resistant to a wide range of secretagogues, such as polyamines and neuropeptides.2' While we cannot altogether exclude a stimulatory effect of substance P and other unknown factors, this is unlikely as we have recently shown that cyclosporin A delays intestinal maturation (unpublished observation), again suggesting that a T cell dependent mechanism may be involved.
Moreover, any other mechanism would fail to explain stimulation followed by suppression of RMCPII secretion. Serum After day 24, the CCPR fluctuated with positiye and negative swings as it stabilised suggesting that a negative feedback system was operating, although it is not possible to completely exclude an effect of random variation. The presence of such a negative feedback system would, however, still be necessary to explain stabilisation of exponential rise in crypt cell proliferation after day 24 . The presence or absence of fluctuations is not crucial to demonstration of a negative feedback system, as these would be dependent on the degree of dampening of the system. A negative feedback system has already been shown in the intestine during the recovery phase of adult mice treated with cytarabine by Wright and AlNafussi.32 Although the previous authors3 have also made a careful study of cell kinetics during weaning in the mouse, their study was terminated before maximum CCPR was achieved (at 70% of adult values), and hence fluctuations (if present) were not observed.
Taken together, our results suggest that maturation of the small intestine during weaning is controlled in part by activation of the mucosal immune system. The latter may be because of the development of bacterial flora or to the presence of food antigens, and it may be followed by a period of immune suppression leading to a final stabilisation of crypt cell production to adult levels. 
